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 The physical explanation for the existence of the galactic warp is one of the major 
research areas in Astronomy. People have proposed various theories but nobody 
has yet given a convincing explanation. Most of the spiral galaxies are observed to 
be warped which reveals that the galactic warp is a stable characteristic. In the 
theory of kinematic bending wave, warp is considered as a wave that is propagated 
through the galactic disk with a speed called pattern speed.  
If the pattern initially had straight line of nodes, according to bending wave theory, 
the warp would tend to wind up rapidly in the gravitational field of galactic disk. But 
still we observe warped galaxies in the sky. In the literature, it has been claimed 
that the winding problem of galactic warp may be solved by incorporating the eﬀect 
of gravitational field of the dark matter halo in which the galactic disk is embedded. 
Recently some works on the dynamics of galactic disk claim that the shape of the 
dark matter halo is pro late spheroid. In this thesis, the eﬀect of the gravitational 
field of aprolatespheroidal dark matter halo with varying eccentricity to the galactic 
warp is calculated and discussed.  
Chapter1 gives the general introduction of the topics discussed in the following 
chap-ters. The structure of the spiral galaxy, their classifications, and the disk 
dynamic sare discussed in the first few sections. One of the revolutionary concepts 
that emerged in the previous century was the existence of the dark matter. 
Presently tracing the mass distribution and the constituent particles of dark matter 
is one of the major research areas in theoretical and experimental physics. In this 
thesis, the eﬀect of a particular type of mass distribution in dark matter halo on the 
warp is discussed in detail.  
In the next few sections, the following topics are discussed namely; how the 
con-cept of dark matter came into astrophysics, how to measure the total mass 
inside a given radius and what are the diﬀerent distributions used for various 
purposes. A new theory called Modified Newtonian Mechanism was also proposed 
in the previous century as an alternative to the dark matter concept which is also 
discussed briefly. Kinematic bending wave theory and the winding problem of the 
galactic warp is also discussed in detail. In the last section a relation between the 
pattern speed of the warp and the shape of the dark matter halo is obtained.  
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The calculation of the potential of aprolate spheroidal mass distribution with varying 
eccentricity is not done in any literature as we know. The calculation of the potential 
and the patten speed of prolate spheroidal mass distributions and of the galactic 
disk are described in chapter 2. The calculations of oblate spheroidal mass 
distribution are also discussed in this chapter but that is out of main theme.  
In chapter 3 we apply the equations obtained in the Chapter 2 to one simple toy 
model and to the Galaxy. The rotation curve and the pattern speed of a warp in the 
gravitational field of prolate spheroidal mass distribution of varying eccentricity are 
described. Usually the Milky Way disk is treated as an in finitesimally thin disk but 
for our calculations the three dimensional but thin disk is used. The usually people 
use some approximation to calculate the potential due to galactic infinitesimal thin 
disk. The diﬀerence of the work from earlier works done by diﬀerent people(with 
the approximation mentioned in above line) is also discussed in this Chapter. 
Chapter 4 discusses the summary of the entire work.  
